Whole-body MR imaging and spectroscopy with a 4-T system.
The clinical potential and limitations of magnetic resonance imaging and spectroscopy at 4 T were investigated with the use of a newly constructed system, which has been in use since January 1987. The magnet has a warm bore that measures 1.25 m in diameter, and its homogeneity in a sphere with a diameter of 50 cm is better than +/- 2.5 ppm. It was hypothesized that the improvement in the signal-to-noise ratio (S/N) afforded by the higher field strength would be useful in reducing imaging time and in improving spatial resolution. In experiments in human volunteers, believed to be the first in which an entire human body was exposed to a magnetic flux density of that magnitude, the subjects were exposed to 4 T for 10-30 minutes. They showed no changes in well-being or heart activity. The expected gain in spectral resolution due to chemical-shift scaling was achieved with the 4-T system, and an improvement in S/N was verified for phosphorus at 34 and 68 MHz. In sodium imaging, the high flux density appears to be useful in reducing imaging time, which should increase the usefulness of sodium imaging in evaluating brain tumors and strokes. In spectroscopy, the increase in flux density improves the quality of the spectra.